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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a monomer, having 
an electron-attractive group and an electron-donating 
group, that can provide a proton-conductive film, capable of 
easily controlling to upper limit of amount of introduction of 
a sulfonic acid harmful in mechanical properties, keeping 
high proton conductivity of sulfonated polymer obtained in 
the wide range of temperature, excellent in mechanical 
strength, suppressed in swelling in warm water and aqueous 
metha nol, and excellent in durability, and to provide a 
copolymer obtained from this polymer. 
SOLUTION: The monomer having the electron-attractive 
group and the electron-donating group, shown by general 
formula (1), is copolymerized to provide the copolymer. This 
copolymer is sulfonated to give the proton- conductive film. 
In formula, Y denotes a iodine atom, a chlorine atom or a 
bromine atom, X denotes the electron-attractive group, B 
denotes the electron denoting group, Z denotes an aryl 
group having a specific structure, or a monovalent 
condensed-ring hydrocarbon group such as a naphthyl 
group and the like. 
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[ 0 0 4 4] iiS-fl&zS < 4 > ' T'it<Sft&^-?- 
{A)©^t*flliurtt. 4-*op£M#S-4-> 
BB7s-Jk 4 - ^ P p $lsi -3-2PP5;*; 
A. 3->Bo$Ifi-3->BB7 i -.'k 3-i? 
BnSi#g-4-i'Bn7 1 iik 4-70*£.©.# 
i-4-7C«^i,'k 4-7P*£MS^-3-7 
0*5*^1-. 3-70*£j,siE-3-70*5*~ 
.'1/ . 3 - 7 P *£ -4-70*5^^^ i'*^ 
30 WM, 

[ o o 4 5 ] Jiia-flsa < 4 ) ' r-*^4is* / 

(A> W^piJit/Ti*. bX (4-?BB7 J ;iJkl 
X**+I/K. bX (3 - i?CB7xi.'k) X*sfv+v 
K. bX (4-5'Q*7 3;iJl} X**+*^K. bX 
{3-70*5 x-)l>) X**+VF. b'X (4-S- 
K5x-.'U) «**+J/F. b'X {3-g-K5*^ 

X^^^i'h', bX (4- r <J5*JtO>'? *X,'L- 
7*iO^V5*-jU) ^*#*VK. bX <3-h'J 
V*3|"P ?-*XJl7 itiB^'7 i ^Jl) X**+i^ 
40 Fft£»mtti'6ft4. 

[ 0 0 4 6] ±!3-flS5^ < 4 > ' T-^3^S* / 
{A> ©p,#:1?lJil/fit. fA(4-?B07 S i,'K 
X**>, b'X <3 - J'PP7 ;fi ;*> x;k*>. b'X 
{4-70*5^^11-) X**>> bX (3-5'P*7 
*;*} X.'UstO, b'X (4-g- h"5*iJl.> x;l<* 
>. bx {3 - a- Kvsxjk) x**>, bX(4- 
F L»5JU*P>^.'kX.iU5 *-0*y5*^-Jl) X.'k* 
>. bX {3- h 1 j7*3|-Oj{*,'UX*7 > f2ip**/ , 7 

i^*> x.'ksfowi^iffsn^. 
50 [0047]* 7c, ±!a-ssss { 5 > ' vmztiz* y 
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< b ) <r>$tmt (yet*, 2, 5-i>?an-4' 

jf^^X.'Uvt-C^V^^Hz'V^ 2. 5-i'^PPh 
.'Ux^ 2, 5 -yyp* 2, 5-i>a-K 

t-Jl-i>, 2. 5-i>»'?*AJl/7*xD^V<^-fe' 
>. 2, 5-y?PP-o-^>l^. 2, 5-Z>7a 
t-D-+'yl/>, 2, 5 -t>3- K- p -+i-u>, 

2. S-VZuwoVY K, 2. 5-i> 
^n*^>'/h K, 2. 5-i>3-K^> 
vHi7.wn", 1. 4-i>>no-2, 3. 5, 
6-? , l-^7*3t"t3^>'fe'> 1 1, 4-i>7'D*-2, 

3. 5, 6-^h^7JL.5|-a^>-b'^. !, 4-^3- 
\r-2, 3, 5. 6-f h77.WP /i ;>-b'>a<!;#f 
W6ti, WSU<iip-i ; ^cn-o-fe-> 1 p-io?* 
jL.^^y^-a^i/^^-fe'^, 2, 5 -s'^pp hJl-x 
>. 2, 5 -i^ce^v 'H>7**9-V re*&. 

[ o 0 4 8] iia-flgsj < 6 > ' r-^^ns* y 

(B> ©^Pflit/fli. 4, 4' -y^H-X*?* 
iC^yt7*i)l, 4, 4' -Vj'? *-P 
*l"-3, 3' -S>7B'si.i|«fc'7 J ;i)k 4, 4' - 
WOtt7*i,l, 4. 4' i.'k 

4. 4' -yy^JlAJl-?*iO+t'-3, 3' 

WK7si*. 4, 4' -y.»f*'*XJl-7jtiPI + ^' 

-3. 3' -^7Jl:*Pt":7*-.'k 4, 4' -yjt?- 
jl»X*7 + ^n*«/-3. 3' , 5. 5' -TbWH 
*ot7*i*. 4, 4' -i^Q^j-ifZy&jret 

7xZ-)\f, 4. 4 --->f?*XJU7* XP+S':*'?*? 

.Wafv^Ji-iji'iiillfin, K*l/<tt4. 4' 
-i>ji*-}l>A>\,7 *~&*Z>f7 4, 4' -i* 

7p^t7^*, 4, 4' -^3-Ft7ii*, 
4. 4' -s>>'?.'l-.*Jl<:7*-n*^-3, 3' -i'?' 
P-"si>l,t"7 xiW'fii, 

[ o 0 4 9] ±ta-$3$ < 7 } - ■c-i^ni^y?- 

(B> ©efWiori*. n!-y>on^>t'>. m- 

jMA^ + xp+s^t 2, 4 -i>£PP ^■. I ^X 
>. 2, 4-y7'P J £h*J.>, 2. 4-i'3-h'MU 
X>. 3, 5-y?OOh**>, 3. 

3, 5 — K K'lx>. 2, e-yj'oo 
MPx> l 2. 6-S>7'p*f-.'Ux>. 2, 6-^3- 
Kh*x>, 3. 5 -itjtfilxsby sr^P + t-' h.'Ux 
>. 2, 6-i ; /f. l lA*7^iCfi'K l l'J->. 2, 
4 -yjSB^V I- »J?**5^ K. 2, 4-i ; 7P 
t-\>yl'J7M7-{F. 2, 4-y?-K'<>Vt 
•J5**^^K. 3, S-fJBC^Vl'JSW? 

K. 3, 5 - i ; 7Pt h 'Jy.'l'^-y A K, 3. 
3 - > V I- U 7 Jl**? 4 K, 1 . 3 - i>7"P*- 
2. 4, 5. 6-n77^C^>-fe'>8i;}.ifift 
*l. 5*S (./< &m -i'* 1 a o^< >•£'>. 2, 4-i ; ?P 



(8) #£32 0 0 2-2 9 3 8 8 9 

Ph*x>, 3. 5-i>>?. l l'A.^5*-D^i'bJl'X 
>. 2, 4 -y>OOi>'/h ^At?^ Kt?*4, 
[ 0 0 5 0 ] tl±«>-ffi5£ <5>'"-<7>'"C*Sn 

*E>. t^PP^gsgSl^f*. 2, 5-^P 

P-4' -7^;+W , /7*^. 2, 4-y*c 
P-4' -7i/4 ; ;^>V'7 i />. 2, 5-i''?P 
P-4' -7x/^->7xi,'^> , /i-L 2. 4- 
S/^pp-4' - 7 i / =f i'7 x - > V J- - F&{6 

[005 1 3 ±te-«S < i > 

( 1 > i, iJ3-flg5Sj <4 > ' - (7 > ' r-^Sn^/? 

<A> - (B> ] tottrattf*. ±1B 
«tD£l/«&¥tt <3> t ftoSi 0 ig U#ilMf£©ii# 

<A> <B) ©|i|-&*>, ±l2^fe (A) i# 

{£ <B> ©H^ilBllfC*^ 

[ o o 5 2 ] *«B©*aa#fti«S'r6KKftffl*n 
-ct^., ccc. a^^si^ri*. feffc 

■fe^^r-b \ + - Ytt£<D-y t-MtSfa, mtf^J 

Hi. Sffc3^*h, Stffca^Ji'h, a^fta^* hftir 

fc. h"J?*^JU*^7^>. 2, 

2' 1, 5-Vi?P+?*yx^. 1, 

3 - fx (^7 v y ) 7*n.'?>ei';}.;fW 

MJ7*^.'^^7 ^ >. 2, 2' -fb*"J 

[0 05 3] $ blC, *6*>D««t4*WE&Shfca 
40 U 7 s ^.'l**;* 7 j > ) . £ffc- ? i^fc'X (HJ7X 

;M^7^», 39fb^ ;' i-.'L'tr ^ { l- 'J? *^;L- 

^ > ) . ffigE^ !• i^b'X { MJ 7 * ^MA7 
, mt-?*)\> (2. 2' tffcT'jy» . ^ffc^ 
<2, 2' bb*';i5>) , 3^{b-^7* (2, 
2' bb*U^>> , «Bli5>irJU {2. 2' b'bl»*> 
>> . k'A ( l . 5-V^D*?*i'X>> 
T + X (H»7i ;**/,7 ^ > > - y tr*. r ^ 
(MJ7s^.W7T^h) i-^i-.'k t^I-? 
+x < I- 'j7xi,WX7 < >} .'^i>9Afti-;5.W 
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[ 0 0 5 4 ] *J»H©tt8«Kfcl»-CfgBi'S'4C tifiX 
*&±B3tiiMtUXlt. miX, ft. Ett, 
>. 7^5 -9 A, •7y-t.i"5A, -M*yOA. sbJl-V 

•J >5 a, jut* h y f a. a-? ffcr h 'j o a, start h 

'J * AW h 'J -5 Aft£*8s, 7 9 ft* y -5 A. SSffc 

*L>>?A, ^ft^'J^A. SSft^'J^A, W*7 'J 0 
A& 'J "5 Aft#<gj. 7 ? ft-? h ? J- * Jl- 7 > * - 
■5 A. fcffcr \-v3-*i\>7S*~t>U. mtrh^x* 
,^7> j e- , ?A. s0ffc5 f -h7X?-H'7> J E-=-'!/A, iffi 
SS7 f 'h5'x? : n'7> j e-'?Awiw> j e^ i 5Afb'&i8i! 
ft<t3>i*wfen*j», .#ft+ mj o a. BOit-TWO 

A. affc^y^A, ^|tt ^x*^7>^e^'?A, g 

■pfttt- ^7>*~>*A#S?S: U',, 20 

[ o o 5 5 ] mt7hicwiz&&%<o$mmiikz. >m 
&m&£t<.m2&^miLzntcw®£m <&> *\ ± 
ga*^^-©s&if i -tutsan,, as. o. 0001- 

10*A, SSKiiO. 0 1-0. &*.'l< IT'**,, 
0. 00 0 1 ■dSttW%9<cjttrtt 

tr. -a, i o*ji*a&-&£, 9ts*iSTt4a' 

\*MCttU. aft, 0. l-lOO*Jk «f*U<tt: 

i-i o^a-c**. o. i *jU5feaa-ct*. fMtis&v 30 

£ ft *J . 1 0 0 * JU&Js*. * 4 , £*Sj5* 
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• *. 0 .1-1 0 0 't.'k 5*S U< it 1 - 1 0 
0. l -t^^lSfii. S#*s?6»j«Ttt?'. 

i oo*ju*g*£4, f#6n&m^f*©tt»sgitc: 
ic® u a*, o . o oi-i o o » * t, < it 

0. 0 1-l**t?*&. 0- 0 0 1 *.'l*ii-C-«, s 

* & £ , fs 6n^s^f±^.tt mmu tu^tx,^ 

[ 0 05 6] #£ffl TttWr & C £ ©-C ft SMS £ 
l/Tfc*. r l-?t: K077O. i/ja^tfy 

>. Wf.'WW^VK. N, N-^jf?-'l'*^A7 
5 K. N, N - ? -'U7t2 [■ 7 5 K. N->'?^-2 

Aa<w#w6ti, '?^trp7^, n, N-i>>' 

*-**JtA7 5 h", N, N-Vj«*-*7-b h75 K, 1 

->^.'i/-2- troy K>**f* c*i 

-9 0S2W. S5St/<t*5-4 0MS>«T:-ab*. £ 

fe. ^^^a^ts^&^a^iajfct*. a 

0-2 0 0*C, Sf3SU<I*5 0-8 0X;-C**o * 
fc. s-&BSftii*. aa, 0. 5-lOO^B. »*u< 
t*i -4 0B§iig-e&&. 

[0 05 7 ] ccf, < i ) x-^u^y 

-?-(l)£±ia-fiiS?(4)' T'*Sft4t/?-(A)4 
Wr'-C. ±1B-S§35 < 3 > 4aJ:e>'— StS- { 4 > "CRSn 

l») *6ft6«B^tff*RW>5lt^W>-«*. TIB 

[ 0 0 5 8 ] 
[ft 15] 



r -, r R' R' E ; R« R' R* R 5 , J R J "j 



[0 05 9] itcKU, m. nli, ^Dji<./i§S*{4S 
YMC£nX. 1, 230-1, 250c«i- 5 ©C-O 



-C»«. I. 64 0-1. 660cflr , ©C = O©*I 
ft*KJ:*)«l8"C«, *fc. WWWWA^h*^ 
H-NMR)KJ:0. 6. 8-8. 0ppis©«7 
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[0060] xk, i^minv&Bmm^ztiz. 

* > BCS**? $#&&fttt, * A* >g£S£« b ft I > 
>|£g&«AT UTii, ±I2X^*> 

»s*m, at, imhib. *o 

>l^*>iS. W&mkTk? V 'J 0^ft£'©£SQ 

C4*st?** CPo 1 yaie >' Preprints, 10 
Japan, Vol. 42, No. 3, p. 730 (! 
9 9 3> ; Po 1 yme r Preprints. J a 
pa n, Vo 1. 42, No- 3, p. 7 36 < 1 99 
4) ; P o ! y m e r Preprints, japa 
n. Vol. 4 2, No. 7, p. 249 0-2492 
( 1 993)3, 

3Bg&], ?f7tf'D77V, i> * * IT- > ft £'© A-r 

Y. Vj* K©J: ^ft^a h >&fiff& 

Jfll©t3M>, f h^jocj.^, i>£n0x*>. ?a 
a a , &f t > * u >ft £©-' w/y OMit^fhtt £ 

5 0 -2 0 0 *C. » * <./ < 4*- I 0 - 1 0 0 

*fc. {xtSBS[g«, 9*. 0. 5-1. OOOttIB, » 

[ 0 0 6 2] C ©J: -5 K u-cJi&n-s . *ft"B©^^* 30 
>|£S£W;£M *.<l. 0. 5- 

3 5 U y^A^S/ 1" , 5** l/< 1*0. 7-2. 8 5 U 
y^ASfi/g-C**. 0. 5$U??A£S/**H 

i«C l/* 5*. *fc*iSKK56r£ *>»A14*H5 

«±©^Ji-*>»asjt, < 1 > f>£ 
«k m^-m itieto j: tHB^flMms % wr 6*#sifc 

S4M«i**WtT* * y 7 - { A > ©#safi < 8£ > 
[0063] *fc, e©J:$Kl/T»6*l&*S8W©* 

>i>*ym&i*m#.m&#-<Dz >{tB?©p^±©* 'J 

v - ©9*SS . *'iA?u >gy^£¥*3$-?ST\ 
i7j-! 0 07j. «Ml/<tt2S-8 0tf?ab4. !75 

10 07J ttHfcp?3E9£aD. s 

fc»»iftifc»(* < . tmttscFAKat * ft ir©m#* 
&. 

[ o 0 6 4] *»w©^ju*>itewsas#<t> 50 
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^HSgfciRA^ J? h J: VC, 1 , 0 3 0 - 
1. 04 5cm - ', 1, 1 60-1. 190 cm-'©S 
= ORft. 1. 1 3 0-1. 250cm' 1 ©C-O-C 
Oft. 1 , 6 4 0-1, 660 c m"'©C = 0&<|Kft if 

cc.cdwbi?*. cn&cfflj&tfctt. x.'U*>^©i?i*a 

j^E^, jEJ^Hs ^ J: 0 ft £ C £ J»-e* *fc. 
aftSX^^ CH-NMR) KJ:0. 6. 8- 
8. 0 P P isCff^'p I- >©e- *©#5S 

1 0 0 e 5 ] 3ck, *»w©y a ^ y&mmit. jjba 

>B»*»*a^l**> 6 ft 63». ±1B A >BUt 
^^s^tiJi^, W. 'J s^JU 
*>^Sr^£fWW, MS©*fti;'^WJi^rfc^^o 
[ 0 0 6 6] *^©e«K«ttSf flitlt* 
#feB^©x ,'t, * > KSSWft^ ■£{$&%&\< l c&m V icV> 
fe. t t^f < > ytc J: % 7 j s\,Ju.mcffi&?Z* * x 

>. Kft4r©^^n ^ >^Sstt^U 

£ y - i'©r -1 ^ - Jl-^aia i'A^4i'6n 

h. 

1 0 0 6 7] *^©iE^^ii, &>L&-x.msmmm 

(f^e^sif*, Ht)£^>T> 

f-- . -Y * >ftfe«lft irtcsj^ pjsift -t*d 1- >f£jgifi© 

[ 0 0 6 8] 

SMBT6j1», *»BI«aT©*hflKRt sn* fe©f- 
ita^. <t to. **fe«l43©ss©fKEiiBii, Tia©i; 

[ 0 0 6 9] ms&tfH-m. 

^K^h^fc <THF> 
i-i's/jBT^^c" (GPC) (CJ:^-C, * 
'J U >^t©^fS* 
[ 0 0 7 0 ] 

?§a¥U> 7 3;-/-.'l<-7*b^>*ig^^it/, N a OH 

[o 071] h >easaw>g* 

SStEtttStt, 5mm«©fi««tt(M««iBK. 
(* = 0. 5 mm) *#US't:, tHflliSttB^KSW 

Tft^fe. 8 5-c, mm&s »%v>wmTx-m 

lOkHzKteW-ivt-^A^ iiJE 1/ fc. iSftfJ 



http://ww4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0401=/N... 11/6/2007 



Page 1 of 1 



19 

mm tux. ( tfc > N F BMRH-T'p ? > H©* 5 * 
^ > b- y > * f-i &j^<, >. tijaiis^stc 
it. <&> -V"? h*4¥«J© J W2 4 l £&m,fc. 
««. 5mmHHK5^*PbaTr. SHE** 5-2 
0mmK*|k3*, 3f»SS9ltlfc s «HEte4i£ 

fE>. r^P h >g*p?«:JWiJfc. 

fb&SR (Q-cm) =0- 5 (cm) xJW(cja) 

x«*i»«IJWB <Q/cm> 10 

[ o 072) ®>mm 

mmm. ; t g a < * ? jtf, 20 *c/£©s«* 

AJWOffc* 'J fc9 
SIS&4 (./fc. 

*mm d s c e gi» { * * *r . 2 0 *c/s 
1 0 073] laayisa 

X**>fk#'j7-*iaWtl/, 3mmX6 5w. JS3 

)53 5 0 u w0> 7 a & AtC i, fc a > fk# 'J -7 - ft. 
MtfHKMtfflv. IftHi^l 6 6H/<h #£2 0 0 
Ef. 3 5&<D0&V. aSSST'©^* 

|BJ^«riJS U . 5 0 0 HfcLk© «>©*Oi ftfi l/fc. 
[ 0 0 7 4] »*+T>«MM* 

-Ig©* * § © 7 a >\>JL £ . 9 5 'C©$*$ CC 5 tmm 

i JrtiSt(fc3» 5 0% 0 < Jgp U fe «>©£ x 4 » 35 

[OO75]£s£0h C2, 5-^00-4*- (4 

(1)2, 5-t>JOO-4 ' -7*to^>y?*^ 
>©£."!$ 

iftgtt, WF»4, M3JAffft«*&H*?P5^A2 
K. 7^*P^>-b:>4 6 1 e (4. 8 0 mo 1 > 4£ 
fk7*$xC«Al 39 Ef < 1. 04mo ! ) fctiDEK 

# U 0 *C0ClS(c.S*^4» l?c, S't. jTF 45 

8« < 8 0 0 ffiffloll^i lM*»t:, 8>-? < OS 

fk+ MJ'SA^sgiTX^-ifSSSKiSSAl/. **PS^c „ 

am-. 6 4 ifflrc&f t** ^ t-a < « 

0. WmZnWif^ <- (TLO*5, 

*J®&©*#? h©»*«tira>&e4.*&, 
bfc C 4 fcilfgbfc. ®t4S£$£BSi: *= 
1 : lOCdlotefcffift3 2 0 (r4iK:&tf, fcfc«fc* 1 
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fc. &>£i,fc«®Ji£©*§8gs-7 f .t.i"? Artgjsu 

9Ufg. &fes£«i§fc. 
flg&£, grt®x?.'t : n-^*tS">= 1 •• 7 (Sfitt) , 

4 8 0 Ef fcBO-Cfflifctm', Ii*i*8 4 -8 
BSfeli'Sriift:. JRS ! 5 0 tr, ift*«7 0%. 'C*-; 
fc. f#(E>tJ.fc£. 5-i^0P-4' -v.Wa'Oy 

[0076] <2> 2, 5-S>*PP-4*- <4-V 

C©(b-&iS?©&^©IIS©JS«t55&. -hf3 (ffcS > ICm 
?. Tft*>fe. ±12 ( 1 > 'C-&^Oft:2, 5-i''?CO 
-4 ' -?.WC^V'7s/> (ffc^tt < 1 > '3 
10. 8 Ef (4 0. Olffio!), 4-7*/'*f7* 
s-*>lit&& <1) "J 7. 45tr (40. Oramo 
! > 4.w^ 'J A 8 - 2 9 e < 6 0 mm o I > £, r 

ia^sHti^fcHD^^x 

f^T-fehr 5 K5 0- 0Ef4b*J-> 

5 o . o Ef v>m£&&&8.&\ U&fZ"? vftx 
t . 1 3 o "cs •crts-'g!^ L/ , wm& t-t£ ^ 

u®e,fi®fa* 1 5 o °c*-mm>. mmmmMfc 
vTvmn^nbtc. mm, h# 

fc. mm., wmkwm, js«tB*L/tt4«Sh* 

itfc. fli^^^J-^-'L- : n--^"?>= 1 i 5 
OgfSft) ©il^?i^ 9 6. Otf^St'-C, 
?tV». fit»=9 8-9 9 'C©SE©^?l^«:i|SS 1 
4. 8 tf <34. Ommo 1 > , )R^85%-Cl#fc„ if 
6ftfclk£* (l)O, j»JWlfliR^^> K'^112 

[ 0 0 7 7] 1 

i&mivmbintcZ . 5-yi'Dc-4'-(4-7 
^^+w^y , *i'-> 13 1. 86Ef 

{303mmol>, 4. 4' - b"* < 4 - 
V-C^r^/) y7s^H-?Jl-9 0. 69g <!9 
0 fl>m o ! > . 3f fk?* h "J V<U7 . 4 Ef (4 9 mm o 
! > . b"X r I' ■? ^ - -t y~ ■? ir)l>i>?& 7 -i 

K7. 4 Ef < 1 immo 1 > , Y A > 

2 9 . 8 Ef ( 1 1 3 mm o 1 ) , MS 4 9 . 4 g < 7 6 
Ommo ! ) tBjttf, H*2, >*Wi]ftW&HP7 

ft. N -> ^A- 2 - fd »J f> 1 , 0 
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N - * - 2 - b*P !> K > 5 0 0 in ! V%W L< , 

HU. Jftaii. 17 

4. 4t', JfcU£9 3%T'&->fc„ Sfc. 

it. 12 7, DO 0 "C o fc. ?§ fetlfc* 'J v - % N - 
jf**- 2 -trail K>*flft'trtt»b, jt$s-H$ 
K «« 0 fctfK WiflUSK tlft* -a fc. ±ffi»6 ftfc * 
>J 7 L» - U >^*g-&# 1 5 0 tr K« l- , 1 , 5 

0 0 ffi ! &mz.ffl$0, 4 6SH, XJWOfklfc 

iSStTofco KGft, AKHMuWca*. X**>fc 
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